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INTRODUJCION

A. BACKGROUliND. The . S. Arm% DefenlSe ;\IInuItLon110 Center an1d School

USADACS ). EvAluation Div151011. W s tas~ked b, thle U. S. Army Anni mcn i Research.

Development and Engineering Center (ARDEC). S MCAR-FS K. to teSt unMIititonl

procedures for shipping" bulk propellant in fiberboard drunms. Uni1tization pruOCCdurc'V tor

fiber drums wecre developed by the- Storage andI Ouloaine11- Di\ Si0io, SNICAC-DIO'1,

tinder pro ject CA 190/1 -82. The testing procediures that v ere Ui(X0 tor C\ a !Uat incl

LIni'tizatior pr1ocedures for fiberboardC drumIs consisted of MiIL-SSTD- 1 6W0 IDsi n Criteriat

I or .-\nmun FIltionl ' it 1-oadCS, and a Modified MiIL- STD-1I66(J for I lmited I .eve I C)

Tran llportton and St ora ,c of Atm-murin ion Coinpone i ts.

13. AUTHIOR IT[Y. Th is test wa s COndILicted In accordance with mission resfponsi hiIi tie ,

deleg-ated by the U.S. Army Armament, NMitions and Chemical Comnmand

AMCCOMI). Rock Island, IL.

C. OBJECTIVE The objective of these te'sts is to assess the capabili~y Of' the

Unitization procedureCs for fiber-boarId dIrums to meet Aimy In neitional/opei orational

requirements for a Limited (Level C) 'Transportation and Storage Cycle. 'I-
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PART 3

TEST PROCEDURES

The test procedures outlined in this section were extracted from MIL-STD-1660, Design

Criteria for Ammunition Unit Loads (8 April 1977) and a modified MIL-STD-1660 for

Limited (Level C) Transportation and Storage Cycle for Ammunition Components.

MIL-STD-1660 identifies four steps the unitized load must undergo if it is considered to

be acceptable. These tests are synopsized below:

1. STACKING TESTS. The unit load shall be loaded to simulate a stack of identical

unit loads stacked 16 feet high, for a period of one hour. This stacking load is

simulated by subjecting the unit load to a compression of weight equal to an equivalent

16-foot stacking height. The compression load is calculated in the following manner.

The unit load weight is divided by the unit load height in inches and multiplied by

192. The resulting number is the equivalent compressive load of a 16-foot-high unit

stack.

2. REPETITIVE SHOCK TEST. The repetitive shock test shall be conducted in

accordance with Method 5019, Federal Standard 101. The test procedure is as follows:

The test specimen shall be placed on, but not fastened to, the platform. With the

specimen in one position, vibrate the platform at 1/2-inch amplitude (]-inch double

amplitude) starting at a frequency of about 3 cycles-per-second. Steadily increase the

frequency until the package leavcs the platforn. The resonant frcqucvCy is achieved

3-1



when a 1/16-inch-thick feeler may be momentarily slid freely between every point on

the specimen in contact with the platform at some instance during the cycle or a

platform acceleration achieves a magnitude of ±1 G. Midway into the testing period

the specimen shall be rotated 90 degrees and the test continued for the duration.

Unless failure occurs, the total time of vibration shall be two hours if the specimen is

tested in one position; and, if tested in more than one position, the total time shall be

three hours.

3. EDGEWISE DROP TEST. This test shall be conducted by using the procedures of

Method 5008, Federal Standard 10i. The procedure for ti Edgewise Drop (Rotational)

Test is as follows: The specimen shall be placed on its bottom with one end of the

base of the container supported on a sill nominally 6 inches high. The height of the

sill shall be increased, if necessary, to ensure that there will be no support for the base

between the ends of the container when dropping takes place, but should not be high

enough to cause the container to slide on the supports when the dropped end is raised.

The unsupported end of the container shall then be raised and allowed to fall freely to

the concrete, pavement, or similar underlying surface from a prescribed height. Unless

otherwise specified, the height of drop for level A protection shall conforim to the

following tabulation:

32



Tible 1: Drop Levels

GROSS WEIGHT DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL

NOT EXCEEMNLU NOT EXCEEDING A PROTECTION

600 lbs. 72 inches 36 inches

3,000 lbs. no limit 24 inches

no limit no limit 12 inches

4. IMPACT TEST. This test shall be conducted by using tile procedure of Method

5023, Incline-Impact Test of Federal Standard 101. The procedure for the

Incline-Impact Test is as follows: The specimen shall be placed on the carriage with

the surface or edge which is to be impacted projecting at least 2 inches beyond the

front end of the carriage. The carriage shall be brought to a predetermined position on

the incline and released. If it is desired to concentrate the impact on any particulhr

position on the container, a 4x4-inch timber may be attached to the bumper in the

desired position before the test. No part of the timber shall be struck by the cairgec.

T, r iti(,l "f the col,aine -n the carriaeiP and the seouence in which surfaces and

edges are subjected to impacts may be at the option of the testing activity and will

depend upon the objective of the tests. When the test is to determine satisfactory

requirements for a container or pack, and, unless otherwise specified, the specimen shall

bC subjected to one impact on each surface that has each dimension Ie1s tl, (n fcct.

Unless otherwise specified, the velocity at time of impact sha!l he 7-feet-per-seconm.

.. ... ' itcn i ' w , :*, ( . :. ' y - . . . .

!! ' 7



)t d(iC I ItlI I UfI ~t J 14' lI 1 , ~t 1 C CU ~

Collii ll v Ili he 1111tic It pcrmt. )t, oli dI\ miIM L1 ni t

OI)NCrv t 1( )11, 1hdIi be 11MLIC Alld I CJOI C tI

2. RLiPjl*U!'II SHOI(C1K TISI. The tc. [ \flncilVC hMK ~e 'l

fatstened to, thle platforil. With the IIIie In oe po"ItIoii. \ Ihrlltc iK:,:kc

1/2- inch amlplitUdC (1-in1Ch douIe 111PlitudeC) \t,11t111- at ii 1'rej~cm: 1kV l ut hit N

per second. .Ste adiiy incrca.,e the fieCjIuenCV unt1i l te pIAkace (c~e he pubt. 1he

resonant frequency is achie'.ed when a / 1 6-inch-thick feeler may he nmlnentirik \ lid

freelv between every point on the )peL ime n In Contact w ith zhc plattolri i at somei

instance dUrini,' the cycle or a platformn acceleration achieves d Macnituide of' G C.

Midway into the testing period the specimen shail be rotated 90 degrees and thle te.ii

Continued for the duration. U~:nless fi lure- occurs. the total time of' vibration Thai I he

one hour it' the speclimn is tested i onle PWosin and, it' tested in mutew than11 kun

position, the total time shall he 1(0 minuites in each )ricnItatlon. 11S 'III- losti ie(ccurs.

the specimen should be subJcted1 to ai sci-wu series of' vibratini pio-ds aS described

above. Observations of uinit load conditions Should he made and recorded after hoth

series.
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PART 5

TEST RESULTS

The unitization procedure for the fiberboard .:ontainers was initially conduc:ed using the

full MIL-STD-1660 test procedures. The pallet successfully passeu tile stacking test and

the repetitive shock test. During the edgewise drop test. tile pallet failed due to a

broken pallet base. A request was then made by the Storage and Outloading Division

that the pallet be tested under a reduced MII-STD-1660 since the pallet was to be used

to transport bulk ammunitio i from one plant to 'nother utilizing only road shipment.

The following is a list of the results from the second test that was conducted on a

second test pallet.

1. STACKING TEST. The stacking test was performed using the usual

MIL-STD-1660 test procedure instead of the Limited (Level C) Transportation and

Storage Cycle since the MIL-STD-1660 stlacking test is considered adequate for verifying

the unitization procedures for stacking. During the stacking test, the test pallet was

loaded to 9,200 pounds compression for a period of one hour. At the end of the one

hour period, the compression load had not decreased and the load had not coipre sscd.

2. REPETITIVE SHtOCK TEST. The test pallet successfull\ passed both the

longitudinal and lateral transportation simrnnajon. Duiraton of the test was 60 miltflc

for each orientation of the pallet. In order to achieve Lhe requred l/ I -inch cle. 1/1011Ck

hetveen the pallet ana he i'ransportiton Simulaitor bed. t1C L cqlipf)I1CII( O TI, 1pec '

5-1



23() romr toi the lonegitUdinal Orientation and 235 rpm for the lateral orientation. l'her-e

WaS ~ 11rioa e ted dun ne111 the .ep it hoc k test.

3 F [Xi FWLS DReP l- '[FS.Iich side of' the pal let base v as place d onl a be i

displacing it 0 Inches above trc floor. lhe opposite side was raised to iht> of

5 aInd ' .5Inches abo\c 1,the tloior and thul Iiropped. (SeeL TlCrV "ie[

Drop) I le~tCalculations) 1,111" %%ue~ s repa Ie tn Cockx\% iye Jma rlui mi! bitll

tour side>- of tile palletL had beenI tested. ThC pal let1 sti tiered( IM) aZ7 d

only problem that OCeCirred w as the displacemen~lt of the side asllrrmbl K su,,

drops. After investigation, the problem was determine11d to be irmprope r n til t\ p n

too few nails fromn what was called out in the specifications.

4. MECHANICAL HANDLItNG TEST. N o additional testifl, was p~erformned on the

pallet for this step of the test due to thle amt"1.11 of forklift handling the pllect

underwent during the above portions o1 the test.

5-~2



PART 6

CONCLUSIONS AND RF.COMME NDATIONS

1. CONCLUSIONS. The test pallet that vas used to verify unitization procedures for

fiberboard drums was subjected to both the MIL-STD-1660 test procedures and a

modified MIL-STD-1660 for Limited (Level C) Transportation and Storage of

Ammunition Items. The test pallet failed the NI 1L-STI'1)-1660 test procedure during the

edgewise rotational drop test. A second pallet was then constrlcted and rCtestCd using

the modified MIL-STD-1660 for Level C protection. The second pallet successfully

passed the medified MIL-STD-1660 test Without any major problems.

2. RECOMMENDATIONS. In the event that a unitization Iprocedure for fiberboard

drums is needed for areas that require a full MIL-STD-1660 certification, this unitization

procedure could possibly be used if it were made from hardwoods rather than the

softwoods (pine) which were used for these series of tests. Additional testing would be

required to qualify this unitization procedure for a full MIL-STD-1660 certification.

3. APP.RAL Since the unitization procedure failed the full MII-STD-1600 test

procedure but passed the modified MIL-STD-1660 for i.evel C protection, this procedure

can not be approved for rail shipment. The uniitization procedure is approved, howe ver,

for shipment that conforms to the fol lowin, ,!,nidelines:

a. Items are to he used or con s[ncd at the first dcstmation.
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b. Lim~ited shock, vibration, and static loading will be encountercd during the

limited transportation cycle. C(IhiS gide1lineC reStricts the uIse of the pallct InI

rail shipments.)

c. Items wvill be stored in a favorable warehouse environmient for a temporary

period less than six months.
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PART 8

DRAWINGS
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U~t&NL tI S (GINfRAL NOTES CONTINUEED

I A. THIS DOCCUMENT HLAS SEEN FES-ARLI A*4D ISSO LD IN AC 3::RDA'NCI WITH ARl 'AO-, Ci. If LESS THAN SA CONTAINERS ARE TO RE LOADED ON A PALLET, It SMALL BR
AND AUGi.NTS TMA 743-200D-T (C!,ATER A'.: O-SN TO MI-T-L .ACOUMPL:SHED BY SUBSTITUTING FILLER ASSEMBLIES, A4 UEPICTED ON FAZE 4,

FO'R THRE OMITEL CONTAINERS.

S. D'ESNCUB.E AND WEIGH! CF A IA' [7 't.1 '.LL Sck' r.-ll UNIT LOAD MARKING WILL1 at ACCOOA'L'SFIIEN ACCORDANCE WITH MIL-Slrh-
DEPENDING UPON THE ACTUA-L DOt&'.JSIC;.: I 'I, ILN0T AND: ',t '[OT 17Y frMARKING POE SHIPMENT AND STORLAGE ). PULL IDENTIFICATIONMA-
SF THE SPECIFIC ITEM EE~iK~TSINC,% IN ACCORDANCE WITH MIL-STO-ICS, TO INCLUDE ASIN AND DODIC,

roR ETAIS C 'HE21-ALLO Pu. &;,AINR LE M~ITAY C. GATITY AND NOMENCUATUE. LOT NUJMBER, AND GROSS WEIGPIT OF THE

c. Q DETAILS L9'EONCtO 'EE)7Av !C _ SHiALL BE MARKED ON TAGS LOCATED ON OPPOSITE UIPPER CORINERS Of
FICAIKN MIL<C-

7
O4'2 llE LOAD. BAR COOL LABELS ARE REQUIRLED ON tI STRAPS OF OPPOSflTE CC,[-I

CONTAINER DIANCTE ----- Ic-I" NERS, AS SPECIFIED IN MIL-STD-12P.

CONTAINIR E IIRT--------- 7,-s 1S C THRE PALLET AND ALL WOODEN DUNNAGE USED IN TH4E UNIT LOAD SNIALL BR

GROSS WIGH3kT- --- - ------- IT7T LBS c AP1 R525, I PRESERVATIVE TREATED IN ACCORDANCE WITH THC PROCEDURES SPECIFIED IN

D. DNNAE LMRE SPCSID I ORA NO .A. 51 .FLEPMTT IX MILITARY SPECIFICATION MIL-B-2427 FOR CLEATED WOODEN BOXES- AHEN THI
D. D;NNGE LMSZ SPCJ;E:>IS F A ~m . F > MP'l ,I X4, UNNAGE CONSISTS OP MORE THiAN OrLE COMPONENT, IT MU1ST BE

M.ATIREAL IS ACTISALL 1/4' THICK Ft 3-I'-' ODE AN-) , IX 6' IA'LSAL IS ASSEMBLED PRIOR TO ITIEATMENT. THEI LSYSR. FA DENOTING POSE (COPPEF
ACTUALLY 1-11/2 'THICK BY 3-1l12 aDL. OIJINOLINOLAtE I. FE DENOTING M-OAED AMPS (ZINC N.FHTHCNAIE EMULSIFI-

ABLE (. OR PC DENOTIING NA-OARS 1,010 09 CUNIARSOS I CCFKB* NAPERIMNATE
E. UNLESS OTHERWISE SPECIFIED, A u-US OR MAINUS 1/4 ' IS ALLOWEG ON O)VIKALL WILL 61 APPLIED ICO AN OUTER FACE oF A DUNNAGE ASSEMSLY AND TC THE

S rNSIO,,5 OF ANYf DIN'AOt ALEMSiY. SIMILAR PIECES IN4 AN ASSIMPLY, OUTER FACT OF STHE CENTER POST ON AS 12 SIDE OF T4E PALLET EN
HOWIEVRR, MUSTI BE WI-N /5o OF T~IE SA MIE D IMENSION. LETERS AT LEAST ONE-INC"HNIGHI.

I F. WHEN ASSEMREIFJG3 A FALIT UNII, CARE SHALL RE TAKEIN TO INSURE THNAT li/S B. THE WOODS USED FOE. THE ASSEM!LY OP THE DUNNAGE A.SSEANLIES ANDj
CONITAINEES AND DUNNAGE ASSEMSBLIES AE EVNLY A IG-NED) HORIZONTA~LY PALLET MUST BE SELECTED PROM GROUPS IL. Mf AND/OR 1 fOP MIZ.-;TO-7JL.
AND VERTICALLY. AS A'PLICARLT. SO IAT TE-E SIDES AN D ENDS CF THE ALUl ALL OTHER REGU.IELm[NTS5 SFECIF ED WTN IN MIL-STD-TSI PETrAI.INS: TOr T-E
UNIT DO NOT EXCFED A 1/2 TOLERLANCE, WODS USED IN PALLET OR DUNN.AGE ASSEMBILY CON STRCTIO'- ARE TC 81

G, IN CED)ER TO CITAIN COMPACT SOJ-sD I PALLET UNITS. ALL SIRAPS SHALL V/

LOCATED) IN PROPEK ALIGNM:ENTl AND TENSIONED UNTIL lI,[Y CUT INTO Tt-ii S ANY BEQDUEST ROR DEVIATION FRO-M T~iE PROCEDURES VELIl~SATE: IN- 11'12
EDGE OF TIRE TOP DUNNAGIE ASSEY5BY AND TNT PALLET CEEC AFTER TENI- DELAVING MUST EL LIIRECTID) TO' THE COMMANDER, U.S. ARMY AENAkil;'
SI)N I NG, EACH ElLA' WILE UE SECURED USING OTE SEAL AND T 4C PAlE (1 RESEARCH, DEVELOPMENf'T AN.) ENGINEERING CENTER, ATTN SMOAR-RL. -
NOTCHES PER SEAL, ALL STEAPPINO; VlJSi BE STRAIGH1T WITHPN 2 ON ANY ROCK. ISLAND, IL RI2XO.T3CKJ, ROR SPECIFIC APPROVAL. TOE EAAMALE.
SUM~AC[ OF THE UNITE. ED LOAD. I I., TCOP , PiOTIS'M .50%, O ELLIS TREAT SPS(iI-;U A,ROVAL R,"51 BE ORTAI-.ED FGP SUBSTITTNG, A D ti15R5 IT T,'E
IT ENCOMPASSES. OR STRLAPPING THAN THE SERA'PL'JG SPECIFIED,

H* H-PEN APPEYINGL ANY STRAP, CAFE MS/ST RE EXRRCCE1D TO ASSLURE SIiA7 THE
END CF THE STRAP ON4 Tti UjNDERSIDE Of THE JOINT ERTENDS AT LEAST
BEYOND THE SE-AL. THIS EXTRLA M'NISUM LEFROTH Of STRAF IT REOI'kED TO:
WItn SURSEOIA[NT TIGHTENING OF LOOSENED STRAPriNG - R[TEIAT1ONINO
CAN 9BE ACCOMPLISED WITHO)UT REPsAUITO SfIlAPFIN' OR SPLICING STRAW-
PING THROUGH THE IUSE CF A MANLIA. OR PNEUMI.ATIC FESEDWIIL TYF fiLt-
SIGoNNG TOOL AND THE APPL.ICATIONJ CF- ONE ADDITIONAL1 SEA_

j CONY1SlON TO METRIC EOUNAEENTS DIMLENS.OPS WJIMN THIS DOCLJMI SIT
ARE EXPRESSED IN INCHES,- AN D WETCV-TE ARE EXPEESSEL) IN4 TCLND'S, .W!IN

NECESSARY. THE METEC I UDIVALENTS MAY RE COMPUTES ON TI,, RAIG CT
4E- INCH EGLALS 2L4',M. AND ONES POUND EQUALS CRLA CO.

K. INVALL HORI1ZONTAL STRAPS TO ENCIACLE T,4E OLNNAGE ASSRPRLIE,
AS Ti-OWN, HOIZO A STRAW, MUST BE T1'-ASINfT AND SEALED -'SIGH4
TO THE APPLICATIOIN Of TIEDOWN STRAPS.

L. INSTALL EACH TIEDOWN STRAP TO PASS INDTR THE TOP DECK BOARDS Of

THE FAST AND TO 9 LOCATED AS SNOHT., TIEDULLN STRAPS W ILL NOGT

VAPPLIED UNTIL TIRE HICRILOCTAL STRPS NAVE BEEN TENSIONED HAtS

M.THE PC LOWING AMC I DARCOM I DRAWINGS ARE APPLICABLR FU R OJT-

LOAD:ING AND STOR.AGE OF THE TEEMS COVERED BY THIS DRAIN G.

CARLOADINIC ---- --- DILAWINO lR-4-R-S-3P5A152.
T1BUCKLEAO)IIG ----- DRAWING I P-AR-AT17-I TAl 503.
STORAGE - --- --- -- DRAWING IR-41B-A1lR-I-2--R-14-2PAEC2.
MILVAN ---- DRAWIN4G I-8-ER-CAD
CCMRCLAL CONTAINER- DRAWING IP-AR-4IS3-ESFAITC2.

N. FOR METHIOD OP SECURING ASTRLAP CUTTTR TO TIE PALLET UNIT, SEE
DARCOAR DRAWING 19-4-2T7 DPI0.

( CONTiNLAD AT EIGHT

MAIIRIAL SPECIFICATIONS5

PALLE - SPECIAL A-WAY EPETY, SIZE 4R-3/4' XES-T
PtESErIVATfVl TREATED, SEE GENERAL NOTS -R
AND "S' ABOVE.

LUMER ---- SEE Ti.. P43-2CO-I I DUN-NAGE LUMBR) ANDT PEE
SPEC mA4-L-TSI, SEE G;EtERAL N015 S - A.ND % ABOVT

t-iA ILS - --- FED SPEC FP-N-TTS: FOE FIlLER AND DUNI-LAGE ASSEPARLEL,
COMMON, CEMENT COATED OR CHIEMICALLY ETCHED, ALT!
ANPIUARRFNG TYPE #nAIL OR PALLET TYFE (IVPESHAINICALLY
DEFORMED ) NAIL OF SAME SIZE; FOB PALLET, SEE KEY
NUMBERS ON PAGE 4.

STr,APPRNO STEEL- FED SPEC 00-S-791; CLASS T. TYPEZOREV HEAVY
DLUTY, FINISH B (GRIADED), SIZE 3/A- X C35T CR
.431 '-

SEAL 51RAP- FED SPRC GLN-S-7BI: TYPE D, STYLE 1. 11. CR17,
CLASS H, PINISH a I GRAE 2 1.

STAPLE, STRAP - TD SPED PP-N-TOY- TYPE M, STYLI 3

PAU 2
- - *,. SwPROICJ CA 1911-82~-
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T TOP ASSE 'AiIY f AE'.23 SEE THE
SEA. 101 23/4 liTiAPPINC LCETAIL 1511.
(41 Itfo , iPEI S'RL\P
CA 11P tA CH SEAL W110.
r'.c PAIR CF NCHRfS.--

Z) 5T 21 01.. NGTE ONC- PACE

S- ILI,5T .10E 2' - -

3/4" LEG .1NGT, (2

Zi:O). I FE I llON 45

H1,1120 TASTAPEAPx V

~- ALINTA -1'31 L.'A* STE SIX

SiN1 ASEA.4FY (2 MOD I. STE T~lT -j IA

s.. P'
2

EL LA L f A l T 45 3 14 S -I 1

SE TiF DETAIL ONPGE4

5:

PALLfT U 41T

SEE GERI4AL INOTE *?" ON PACE 2

61IL Of ',2AklJAL NMLI

LUMM R LINEAR FEET BCfaD FEET 6TNlIRSOf BULK'~ EXPLOSIVES Ji17 IRS-- I Ab 13 11'~O
r u!j14A G i-------------~---- ly L a-

X *21.17 7.- PALLET --------------- 2' L05

NAILS__NO, ________POUNDS TOTAL WEIGHT --------- I . I RPfT PR

&d(Z'0 29CIL ---- 4 .2 CL: IT A P C C

PALLT SPECIA-, 45-j/46 X ST I,'3 . . 60 -------- I-- 113 LOS
57ELt STAPPING, 3/4' X .0TTN CATI REDD(-------4.3iP LMS

SEAL FOR '/4' SLPPING----------- 4 63; --- NIL
STAPLE, '1/16 x '3/4 ---- ----- - 2RECD NIL -LCN GETUDINAL PIECE, X I .

5I 5-1/71- (I Ef O., ). NhAIL TO- THET
IILE IEICIS I-d NA ILS A'
E.AC-4 END.

pTIE PIECE, I, A 6" x 5t-1/71
17 1110D). NAIL OGLER 3
TIE PIECES '0 TIE SIDE -'2 PLACS
STRUT S Wel -6d NA Ls AT7
EACH E No AND TO THE
LOt-GItUDINAL PIECE I L PEE.I A4/

EINNER PECES EETWIEEI.

CUTSIE ASSEMBLICES

LCNG1UOIAA IIIE

SIOP ASSUMML

L~~~~~ 3G! N PICE

PROTCT CA1 J LL
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SPECIAL PALLET DEAIL

11Y NUMBERS

O OUTER POST, 4' WIDE X 2-3/4' HIGH (ACTUAL) X 3-1/2 LONG Ib REOD).

T CENTER PCST, 4- WIDE X 2-3/4- HIGH (ACTUAL) X 7-1/' LONG (3 RED).

OUTER STRINGER, I X 8- X 43-3/4- (2 EEDO ).

CENTER STRINGER, I- X 4' X 45-3/4- (1 REOC I,

O TOP DECK iOARD, 1 X 6" X 51-1/2" (7 REOD ). NAIL TO SIDE PIECE W/1
NAILS (TYPE nl, STYLE 18), 2-1/4' LONG X .120' DIANITTO AT EACH END.

NAIL OUTSIDE AND CENT"R DECK BOARDS T.RU THE STEING.EES INTO THE
POSTS W/3 NAILS (TYPE LI, STYLE 18). 3' OR 3-1/4* LONG X .135" DIAkflItT
AT EACH LOCATION. NAI. OTHER DECK BOARDS TO THE SIVINGES w42
NAILS (TYPt H, STYLU 1S), 1-1/2" LONG X .120" 0LAhIETER AT EACH LOCATION

0 OTER RUNNER, 1 X 6" X 51-1/2 ( 2 0EQD ). NAIL TO THE POSTS 54/3 NAILS
(TYPE U, STYLE I1), 2-1/4' LONG X .120' DIAMETER AT EACH JOINT.

CENTER RUNNER, I- X 8' X $1-1/2 (1 RED ). NAIL TO THE POSTS .,/' NAILS
(TYPE 11, STYLE 18), 2-1/4' LONG X .120' DIAMO.TER AT LACH JOINT.

® SIDE PIECE, I- X 4' X 44-1/4- (2 EOD ).

SPACER PIECE, I -X 4' X 20-1/4 (2 REODO ). CENTER ON THE SIDE PIECE AND

LAMINATE W/4 NAILS (TYPE 1], STYLE 1S), 1-1/2" LONG X .120* DIAATER.

PAGE 4
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